A chromosomal Tn5 insertion resulting in complete resistance to the peptide antibiotic microcin 25 was mapped to the min 4 region of the Escherichia coli genetic map. Additional experiments showed that the insertion disrupted the JhuA gene, which encodes the multifunctional outer membrane receptor for ferrichrome, the antibiotic albomycin, colicin M, and bacteriophages T5, Ti, and +80. Thus, microcin 25 and all of these agents share the same receptor.
A chromosomal Tn5 insertion resulting in complete resistance to the peptide antibiotic microcin 25 was mapped to the min 4 region of the Escherichia coli genetic map. Additional experiments showed that the insertion disrupted the JhuA gene, which encodes the multifunctional outer membrane receptor for ferrichrome, the antibiotic albomycin, colicin M, and bacteriophages T5, Ti, and +80. Thus, microcin 25 and all of these agents share the same receptor.
Microcins are low-molecular-weight peptide antibiotics produced by members of the family Enterobacteriaceae (1). We have recently described the isolation and characterization of microcin 25 (Mcc25), a plasmid-encoded peptide of approximately 2,000 Da excreted by a fecal strain of Escherichia coli (8) .
As an approach to the study of the mechanism of action of Mcc25, we have isolated Mcc25-resistant mutants of E. coli K-12. In this study, we identified a gene, fhuA, whose product seems to be required for microcin action.
Mcc25 sensitivity was determined by a cross-streaking assay as described previously (8) . Sensitivity to colicin M was determined by stabbing colicin M-producing strain T04 into a Luria broth plate which had been previously seeded with the test strain. After overnight incubation, growth inhibition zones were examined. Phage 480vir sensitivity was determined by the cross-streak method. Transposon Tn5 mutagenesis was done with A::Tn5 by the method of Berg (2) . Conjugation and P1 transduction were done as described by Miller (7) .
As the first step in this work, a Tn5-mutagenized culture of E. coli K-12 strain AB259 (thi X -relA HfrH) was (3, 6, 9) . A mutation at this site is known to impart resistance to these phages and to colicin M. Thus, the product of the fhuA gene could play a similar role in Mcc25 uptake.
When strain H1024 (W3110 fhuA::TnlO), a well-characterized fhuA mutant, was available, we tested its sensitivity to Mcc25 and found that it was resistant. To rule out the possibility that another mutation was responsible for this phenotype, a transduction was performed with H1024 as the donor and BM21 (F-gyrA A+) as the recipient. Tcr transductants were selected. Twenty-four transductants were tested for sensitivity to phage +80 and Mcc25, and all became resistant to both agents, thus confirming that fhuA inactivation led to microcin resistance. E. coli K-12 strain C600 (thr leuB fhuA lacYX -rfbD glpR thi supE) was also completely insensitive to Mcc25 .
On the other hand, SBG103 was insensitive to phage +80 and colicin M, whereas its parental strain, AB259, was fully susceptible to these agents.
In addition to E. coli, several Salmonella species were found to be sensitive to Mcc25 (8) . However, all of the Salmonella typhimurium strains tested were resistant to Mcc25. This species is also insensitive to colicin M, but Graham and Stocker reported that the resistance could be overcome by provision of fhuA of E. coli in an F' episome (5). Thus, resistance of S. typhimurium to Mcc25 might also be explained by the lack of an appropriate receptor. E. coli AY25, the wild-type producer of Mcc25, was susceptible to colicin M, but not to the extent of K-12 strains. This might reflect a cell surface difference between AY25 and K-12 strains. The latter are rough (i.e., they did not synthesize 0 antigen), while AY25 is able to grow in minimal medium containing valine and thus presumably is not K-12. Along these lines, Graham and Stocker have noticed that rough Salmonella strains are much more sensitive to colicin M than are smooth strains (5) .
